The relationship between the three boundary conditions of O'Brien and Synge is looked at. The first condition is assumed satisfied, and it is shown here that although the satisfaction of the second of the boundary conditions implies the satisfaction of the third, the converse is not necessarily true.
The boundary conditions of O'Brien and Synge are as follows:
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The symbol [ ) denotes the boundary values of g"v, T"v in the two adjacent regions
I and II, where they are given by (g"v, T"V)
and (g"v, T"V) respectively. The boundary is taken as xO=const. Greek and Latin indices run from 0 to 3 and 1 to 3 respectively. These four conditions are effectively three conditions as the last one can easily be derived from 0) and (3).
In 1974 Kumar and Singh!) concluded that the conditions (2) and (3) are equivalent (i.e., the satisfaction of one of these two conditions is necessary and sufficient for the satisfaction of the other). They obtained this result by using the combined metric tensor method introduced by Nariai. 2 )-4)
By expanding TO" in terms of the metric tensor and the first and second order partial derivatives of the metric tensor, allowing the following terms to be discontinuous: 
but assuming 0) to hold (as did Kumar and Singh), we find that TO" must be continuous across the boundary.
A weaker result than this was found by Lichnerowicz 5 ) using a similar process and assuming the metric tensor and all the first order partial derivatives are continuous across the boundary.
Thus we find that the satisfaction of (2) implies the satisfaction of (3). However, an example can be found to show that the converse of this is not true, i.e., satisfaction of (3) does not necessarily imply the satisfaction of (2) . Note that (1) is always assumed to hold.
We can take as an example, that of two vacuum space-times given by Kumar6) in 1970: Region I is defined by (6) where dr2= d8 2 + sin 2 8drp>. We shaH designate this region by r> a (where a is a constant). Region II is defined by
r< a, A and , £1 are arbitrary constants.
The boundary between the two regions described above is defined by r = a.
For the satisfaction of condition (1) , the arbitrary constants A and , £1 given in (7) must be chosen so that In conclusion, we find that the satisfaction of the second boundary condition of O'Brien and Synge implies the satisfaction of the third boundary condition. However, the converse is not necessarily true.
